Cloning and characterization of the novel thyroid and eye muscle shared protein G2s: autoantibodies against G2s are closely associated with ophthalmopathy in patients with Graves' hyperthyroidism.
Serum autoantibodies against eye muscle antigens are closely linked with thyroid-associated ophthalmopathy (TAO), although their significance is unclear. The two antigens that are most often recognized are eye muscle membrane proteins with molecular masses of 55 and 64 kDa, as determined from immunoblotting with crude human or porcine eye muscle membranes. We cloned a fragment of the 55-kDa protein by screening an eye muscle expression library with affinity-purified anti-55 kDa protein antibody prepared from a TAO patient's serum. A complementary DNA (cDNA) encoding a novel protein, which we have called G2s, was sequenced on both strands, and its size was 411 bp. The open reading frame of G2s corresponded to a 121-amino acid peptide with a size of 1.4 kb. Using the rapid amplification of 5'-cDNA ends technique we were able to clone an additional 0.3 kb of the protein. G2s did not share significant homologies with any other entered protein in computer databases and had one putative transmembrane domain. Using the 1.4 kb cDNA as probe in Northern blotting of a panel of messenger ribonucleic acids prepared from human tissues, the parent protein was shown to correspond to a large molecule of about 5.8 kb with a calculated molecular mass of approximately 220 kDa, consistent with earlier immunoblot studies performed in the absence of reducing agents. G2s was strongly expressed in eye muscle, thyroid, and other skeletal muscle and to a lesser extent in pancreas, liver, lung, and heart muscle, but not in kidney or orbital fibroblasts. We tested sera from patients with Graves' hyperthyroidism with and without ophthalmopathy and from control patients and subjects for antibodies against a G2s fusion protein by immunoblotting and enzyme-linked immunosorbent assay. In immunoblotting, antibodies reactive with G2s were identified in 70% of patients with TAO of less than 3 yr duration, 53% with TAO of more than 3 yr duration, 36% with Graves' hyperthyroidism without evident ophthalmopathy, 17% with Hashimoto's thyroiditis, 3% with type 1 diabetes, 23% with nonimmunological thyroid disorders, and 16% of normal subjects. The prevalences, compared to normal values, were significant for the two groups of patients with TAO, but not for the other groups. Tests were positive in 54% of patients with active TAO, 33% with chronic ophthalmopathy, 36% with Graves' hyperthyroidism, 54% with Hashimoto's thyroiditis, 23% with type 1 diabetes, and in 11% of normal subjects using enzyme-linked immunosorbent assay. The antibodies predicted the development of the ocular myopathy subtype of TAO in six of seven patients and the congestive ophthalmopathy subtype in seven of eight patients, respectively, with Graves' hyperthyroidism studied prospectively during and after antithyroid drug therapy. Antibodies reactive with G2s may be early markers of ophthalmopathy in patients with Graves' hyperthyroidism. Because G2s is expressed in both thyroid and eye muscle, immunoreactivity against a shared epitope in the two tissues may explain the well known link between thyroid autoimmunity and ophthalmopathy.